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SEQUENCE LASTING r**^iV>C U i'Ui/f'i U <U w 'Jo ? C 

■:11D^ One Pharmaceutical Co., Ltd. 

:12J ■ A novel polypeptide, a cDNA encoding the polypeptide 
and utilization thereof 

■:13 J ■• Q6153 6 

■ : 1 4 0 
14 1 • 

■:150:- PCT/JP99/02283 
-:151> 1999-04 -28 

<150> JP HE I 10-119731 
<151> 1998-04-28 

<16 0> 12 

■:170:- Patentln Ver. 2.1 

•2 10:.- 1 
•211 > 1344 
•:212;> DNA 

<213> Mus musculus 

■ 400> 1 

atgecaggat taaaaaggat actcactgtt accatcttgg cactctggct tccacatcct 60 

gggaatgeae agcagcagtg cacaaacggc tttgacctgg accgccagtc aggacagtgt 120 

ctagatattg atgaatgccg gaccatccct gaggcttgtc gtggggacat gatgtgtgtc 180 

aaccagaatg gcgggtattt gtgcatccct cgaaccaacc cagtgtatcg agggecttae 240 

tcaaatccct actctacatc ctactcaggc ccatacccag cagcggcccc accagtacca 300 

gcttccaact accccacgat ttcaaggect cttgtctgcc gctttgggta tcagatggat 360 

gaaggcaacc agtgtgtgga tgtggacgag tgtgcaacag actcacacca gtgcaaccct 420 

acccagat rt gtatcaacac tgaaggaggt tacacctgct cctgcaccga tgggtactgg 480 

cttctggaag ggcagtgcct agatattgat gaatgtcgct atggttactg ccagcagctc 540 

tgtgcaaatg ttccaggatc ctattcctgt acatgcaacc ctggtttcac cctcaacgac 600 

yatggaaggt cttgrcaaga tgtgaacgag tgcgaaactg agaatccctg tgttcagacc 660 

t.gtgtcaaca cc tatggctc tttcatctgc cgctgtgarc caggatatga acttgaggaa 72 0 

gatggrattc actgcagtga tatggacgag tgeagcttet ccgagttcct ctgtcaacat 780 

gagtgtgtga a:cagccggg ctcatarttt tgctcgtg:c ctc:aggcta cgttctgttg 84 0 

gatgataacc gaaactg::a ggatatraat gaatgtgagc accgaaac ta oacgtgtacc 900 

teactgeaga cc:g:ta:aa tctataaggg ggct: raaat gtattgatcc catcagctgt 960 

gaggagee:: atetgetgat tggtgaaaac cgctgtatgt gttttgctga gcacaccagc 102 0 

tgragagacc agecattrac :at::tg:at egggaratgg atgtggtgtc aggaegttec 10b 0 

gttcctgctg acat:tt ::a gatg:aagca acaac:cgat ac-::tggtgc ctattacatt 1140 

ttrcagatca aatctggtaa cgagggt tga gagttctata tgoggtaaac agggectate 120C 



agtgccaccc tggtgatgac acgccccatc aaagggcctc gggaratcca gctggacttg 1260 
gaga:gatca ctgt:aa:ac tgtcatcaac ttcagaggca gctcrgtgat ccgacrgcgg 1320 
aratatgcgt cgcagtatcc gttc 1344 



;2 10 ■ 2 

:2 11:- 22 3 3 

■:2i: DNA 

•:2 12:- Mus mus cuius 

■:2 2 0:- 

-.:223 :• Clone mouse A55 derived from Day 13 mouse 
embryonic heart 

. . ~) 2 (_ - . 

<2 21> CDS 

<222> (75) . . ( 1418) 
< 2 2 0 > 

<221:> sig_peptide 

<222v- (75) . . ( 143 ) 

•:22 0> 

«.:22 1> mat_peptide 

•:222 > (144) . . (1418) 



:cc 60 



110 



cgcgcatott ggat atg cca gga eta aaa agg ata etc act gtt acc ate 

Met Pro Gly Leu Lys Arg lie Leu Thr Val Thr lie 

^20 -15 

t.tg gca etc tgg ctt cca cat cct ggg aat gca cag cag cag tgc aca 15 8 

Leu Ala Leu Trp Leu Pro His Pro Gly Asn Ala Gin Gin Gin Cys Thr 

-10 -5 -11 5 

aac ggc ttt gac ctg gac cgc cag tea gga cag tgt eta gat att gat 206 

Asn Gly Phe Asp Leu Asp Arg Gin Ser Gly Gin Cys Leu Asp lie Asp 

10 15 20 

gaa tgc egg acc ate cct gag get tgt egt ggg gac atg atg tgt gtc 254 

Glu Cys Arg Thr lie Pro Glu Ala Cys Arg Gly Asp Met Met Cys Val 

2 5 3 0 3 5 

aac rag aat ggc ggg tat ttg tgc ate cct :ga acc aac cca gtg tat 302 

Asn Gin Asn Gly Gly Tyr Leu Cys lie Pro Arg Thr Asn Pro Val Tyr 

40 45 50 



-9 a 993 cct tac tza aat ccc ta ~ tzz a ~ a tcz tac t::a 99 c cca tac 350 

A r 3 31 y Pro Ty r S e r A s n Pro Ty r Ser T n r S e r Ty r S e r 3 L y Pro T y r 

55 6 3 65 

:ca gca gcg g:c :ca cca gta cca get tec aac tac ccc acg at: tea 393 

Pre Ala Ala Ala Pro Pro Va 1 Pro Ala Ser Asn Tyr Pro Thr He Ser 
7 0 7 5 8 0 3 5 

agg cct etc gtc tgc cgc ttt ggg tat cag atg gat gaa ggc aac cag 446 

Arg Pro Leu Val 3ys Arg Phe 3ly Tyr Gin Met Asp Gin Gly Asn Gin 

9 0 9 5 10 0 

-gt gtg gat gtg gac gag tgt gca aca gac tea cac cag tgc aac cot 494 

Gys Val Asp Val Asp Glu Cys Ala Thr Asp Ser His Gin Gys Asn Pro 

105 110 115 

acc oag ate tgt ate aac act gaa gga ggt tac ace tgc tec tgc ace 542 

Thr Gin He Cys lie Asn Thr Glu Gly Gly Tyr Thr Cys Ser Cys Thr 
12 0 125 130 

gat ggg tac tgg ctt ctg gaa ggg cag tgc eta gat att gat gaa tgt 590 

Asp Gly Tyr Trp Leu Leu Glu Gly Gin Cys Leu Asp lie Asp Glu Cys 
135 140 145 

ogc tat ggt tac tgc cag cag etc tgt gca aat gtt oca gga tec tat 638 

Arg Tyr Gly Tyr Cys Gin Gin Leu Cys Ala Asn Val Pro Gly Ser Tyr 
15 0 155 16 0 165 

tec tgt aca tgc aac cct ggt tte acc etc aac gac gat gga agg tct 686 

Ser Cys Thr Cys Asn Pro Gly Phe Thr Leu Asn Asp Asp Gly Arg Ser 

170 175 180 

tgc eaa gat gtg aac gag tgc gaa act gag aat ccc tgt gtt cag acc 7 34 

Cys Gin Asp Val Asn Glu Cys Glu Thr Glu Asn Pro Cys Val Gin Thr 

185 190 19 5. 

tgt gtc aac acc tat ggc tct tte ate tgc cgc tgt gac oca gga tat 782 

Cys Val Asn Thr Tyr Gly Ser Phe He Cys Arg Cys Asp Pro Gly Tyr 
20 0 205 210 

gaa ctt gag gaa gat ggc att cac tgc agt gat atg gac gag tgc age 830 

Glu Leu Glu Glu Asp Gly lie His Cys Ser Asp Met Asp Glu Cys Ser 
215 220 225 

tte tec gag tte etc tgt eaa eae gag tgt gtg aac cag ecg ggc tea 8^8 

Phe Ser Glu Phe Leu Cys Gin His Glu Cys Val Asn Gin Pro Gly Ser 
23: 235 240 245 



tac tt: tgc teg tgt cct cca ggc tac gtc ctg ttg gat gat aac cga 926 

Tvr Phe Cys Ser 3ys Pro Pro Gly Tyr Val Leu Leu Asp Asp Asn Arg 

25D 255 260 

age tg: tag gat at: aat gaa tgt gag cat cga aac :ac acg tgt acc 974 

Ser Cys 31 n Asp lie Asn Glu Cys 3 1 u His Arg Asn His Thr Cys Thr 

265 270 275 

tea ctg tag act tgc tac aat eta :aa ggg ggc ttc aaa tgt att gat 102 2 

Ser Leu Gin Thr Cys Tyr Asn Leu Gin Gly Gly Phe Lys Cys lie Asp 

280 285 290 

ccc ate age tgt gag gag cct tat ctg ttg att ggt gaa aac cgc tgt 1070 

Pro lie Ser Cys Glu Glu Pro Tyr Leu Leu lie Gly Glu Asn Arg Cys 

295 3 00 305 

atg tgt ect get gag cae acc age tgc aga gae cag cca ttc acc ate 1118 

Met Cys Pro Ala Glu His Thr Ser Cys Arg Asp Gin Pro Phe Thr lie 

310 315 320 325 

ctg tat egg gac atg gat gtg gtg tea gga cgc tec gtt cct get gac 1166 

Leu Tyr Arg Asp Met Asp Val Val Ser Gly Arg Ser Val Pro Ala Asp 

330 335 34 0 

ate ttc cag atg caa gca aca acc ega tac cct ggt gee tat tac att 1214 

lie Phe Gin Met Gin Ala Thr Thr Arg Tyr Pro Gly Ala Tyr Tyr lie 

345 350 355 

ttc cag ate aaa tct ggc aac gag ggt cga gag ttc tat atg egg caa 1262 

Phe Gin lie Lys Ser Gly Asn Glu Gly Arg Glu Phe Tyr Met Arg Gin 

360 365 3 70 

aca ggg cct ate agt gee ace ctg gtg atg aca cgc cec ate aaa ggg 1310 

Thr Gly Pro lie Ser Ala Thr Leu Val Met Thr Arg Pro lie Lys Gly 

375 380 385 

cct egg gac ate cag ctg gae ttg gag atg ate act gtc aac act gtc 1358 

Pro Arg Asp lie Gin Leu Asp Leu Glu Met lie Thr Val Asn Thr Val 

390 395 400 405 

ate aac ttc aga ggc age tee gtg ate cga ctg egg ata tat gtg teg 1406 

lie Asn Phe Arg Gly Ser Ser Va 1 lie Arg Leu Arg lie Tyr Val Ser 

410 415 420 

cag tat ccg ttc tgagcctctg gctaaggeet etgacaetge ctttcaccag 1458 
Gin Tyr Pro Phe 
425 



cac~gaggga cgggaggaga aaggaaacca gcaagaatga gagcgagaca gacattgcac 1518 

:tt^ ::tgct gaatat:tcc tgggggcatc ag:ctagcat :tcgacccat atctgtacta 1578 

:tgcagatgg tcactctgaa ggacacc:tg cc:tcagttc ::atgatg:a gttatccaaa 1638 

agtg::catc ttagc:c:tg atatgaggtt gc:agtgact cttcaaagcc ttccatttat 1698 

:tcca:cgtt ttataaaaaa gaaaatagat tagatttgct ggggtatgag tcctcgaagg 1758 

:tcaaaagac tgagtggctt gctctcacct cttcctctcc :tcctccatc tcttgctgca 1818 

ttgctgcttt gcaaaagtcc tcatgggctc gtgggaaatg ctgggaatag ctagtttgct 1878 

tcttgcatgt tctgagaagg ctatgggaac acaccacagc aggatcgaag gtttttatag 1938 

agtc:atttt aaaatcacat ctggtatttt cagcataaaa gaaattttag ttgtctttaa 1998 

aatttgtatg agtgtttaac cttttcttat tcattttgag gcttcttaaa gtggtagaat 2058 

tccttccaaa ggcctcagat acatgttatg ttcagtcttt ccaacctcat cctttcctgc 2118 

atcttagccc agtttttacg aagacccctt aatcatgctt tnttaagagt ttttacccaa 2178 

ctgcgttgga agacagaggt atccagactg attaaataat tgaagaaaaa aaaaa 2233 



•;2 10 
•:211 
•■: 2 12 
-:213 
<22 3 



3 

> 4 4 8 
■> PRT 

Mus tnusculu£3 
- Clone mouse A5 5 derived from Day 13 mouse 

embryonic heart 



<4 00> 3 

Met Pro Gly Leu Lys Arg lie Leu Thr Val Thr lie Leu Ala Leu Trp 
-20 - 15 - 10 

Leu Pro His Pro Gly Asn Ala Gin Gin Gin Cys Thr Asn Gly Phe Asp 

-5 -11 5 

Leu Asp Arg Gin Ser Gly Gin Cys Leu Asp lie Asp Glu Cys Arg Thr 
10 15 2 0 2 5 

lie Pro Glu Ala Cys Arg Gly Asp Met Met Cys Val Asn Gin Asn Gly 
30 35 40 



G 1 y Tyr Leu Cys 
45 

Ser Asn Pro Tyr 

60 

Pro Pro Val Pro 
7 5 

Cys Arg Phe 31 y 

90 

Asp Glu Cys Ala 



lie Asn Thr Glu 
125 

Leu Leu Glu Gly 
140 

Cys Gin Gin Leu 
155 

Asn Pro Gly Phe 

170 

Asn Glu Cys Glu 



Tyr Gly Ser Phe 
205 

Asp Gly He His 
220 

Leu Cys Gin His 
235 

Cys Pro Pro Gly 
250 

lie Asn Glu Cys 



Cys Tyr Asn Leu 
285 




lie Pro Arg Thr 



Ser Thr Ser Tyr 
65 

Ala Ser Asn Tyr 
80 

Tyr Gin Met Asp 
95 

Thr Asp Ser His 
110 

Gly Gly Tyr Thr 



Gin Cys Leu Asp 
145 

Cys Ala Asn Val 
160 

Thr Leu Asn Asp 
175 

Thr Glu Asn Pro 
190 

lie Cys Arg Cys 



Cys Ser Asp Met 
225 

Glu Cys Val Asn 
240 

Tyr Val Leu Leu 
255 

Glu His Arg Asn 

270 

Gin Gly Gly Phe 



Asn Pro Val Tyr 
5 0 

Ser 3ly Pro Tyr 



Pro Thr He Ser 
85 

Glu Gly Asn Gin 
100 

Gin Cys Asn Pro 
1 1 5 

Cys Ser Cys Thr 
13C 

He Asp Glu Cys 



Pro Gly Ser Tyr 
165 

Asp Gly Arg Ser 

180 

Cys Val Gin Thr 
195 

Asp Pro Gly Tyr 
210 

Asp Glu Cys Ser 



Gin Pro Gly Ser 
245 

Asp Asp Asn Arg 

260 

His Thr Cys Thr 



Lys Cys lie Asp 

290 




Arg Gly Pro Tyr 
55 

Pro Ala Ala Ala 
^0 

Arg Pro Leu Val 



Cys Val Asp Val 
105 

Thr Gin lie Cys 
12 0 

Asp Gly Tyr Trp 
135 

Arg Tyr Gly Tyr 
150 

Ser Cys Thr Cys 



Cys Gin Asp Val 
185 

Cys Val Asn Thr 
200 

Glu Leu Glu Glu 
2 15 

Phe Ser Glu Phe 

230 

Tyr Phe Cys Ser 



Ser Cys Gin Asp 
265 

Ser Leu Gin Thr 
2 80 

Pro He Ser Cys 
2 95 



Glu Glu Pro Tyr 

300 

31 u His Thr Ser 
315 

Met Asp Val Val 
33 0 

3in Ala Thr Thr 



Ser Gly A s n G 1 u 
365 

Ser Ala Thr Leu 
380 

Gin Leu Asp Leu 
395 

Gly Ser Ser Val 
410 




Leu Leu lie Gly 
305 

Cys Arg Asp Gin 
32 0 

Ser Gly Arg Ser 
335 

Arg Tyr Pro Gly 
350 

Gly Arg Glu Phe 



Val Met Thr Arg 
385 

Glu Met He Thr 
400 

He Arg Leu Arg 
415 



Glu Asn Arg Gys 



Pro Phe Thr He 
325 

Val Pro Ala Asp 
340 

Ala. Tyr Tyr lie 
355 

Tyr Met Arg Gin 
370 

Pro He Lys Gly 



Val Asn Thr Val 
405 

He Tyr Val Ser 
420 




Met Cys Pro Ala 

310 

Leu Tyr Arg Asp 



He Phe Gin Met 
345 

Phe Gin He Lys 
360 

Thr Gly Pro He 
375 

Pro Arg Asp He 
3 90 

I le Asn Phe Arg 



Gin Tyr Pro Phe 
425 



■■:210> 4 
■:211> 423 
■:212> PRT 

<213:- Mus mus cuius 
4 0 0 > 4 

Gin Cys Thr Asn Gly Phe Asp Leu Asp Arg Gin Ser Gly Gin Cys Leu 
15 10 15 

Asp He Asp Glu Cys Arg Thr He Pro Glu Ala Cys Arg Gly Asp Met 
20 25 30 

Met Cys Val Asn Gin Asn Gly Gly Tyr Leu Cys He Pro Arg Thr Asn 
35 40 45 

Pro Val Tyr Arg Gly Pro Tyr Ser Asn Pro Tyr Ser Thr Ser Tyr Ser 
50 55 60 

Gly Pro Tyr Pro Ala Ala Ala Pro Pro Val Pro Ala Ser Asn Tyr Pro 
65 ^0 "5 80 



Thr He Ser Arg Pro Leu Val Cys Arg Phe Gly Tyr Gin Met Asp Glu 



Gly Asn Gin Cys 

100 

Cys Asn Pro Thr 
115 

Ser Cys Thr Asp 
13 0 

Asp Glu Cys Arg 
145 

Gly Ser Tyr Ser 



Gly Arg Ser Cys 
13 0 

Val Gin Thr Cys 
195 

Pro Gly Tyr Glu 
210 

Glu Cys Ser Phe 
2 2 5 

Pro Gly Ser Tyr 



Asp Asn Arg Ser 
260 

Thr Cys Thr Ser 

275 

Cys lie Asp Pro 
290 

Asn Arg Cys Met 
305 

Phe Thr lie Leu 




85 

Val Asp Val Asp 



31 n lie Cys lie 
120 

Gly Tyr Trp Leu 
135 

Tyr Gly Tyr Cys 
150 

Cys Thr Cys Asn 
165 

(31 n Asp Val Asn 



Val Asn Thr Tyr 
200 

Leu Glu Glu Asp 
215 

Ser Glu Phe Leu 
230 

Phe Cys Ser Cys 
245 

Cys Gin Asp lie 



Leu Gin Thr Cys 
2S0 

lie Ser Cys Glu 
295 

Cys Pro Ala Glu 
310 

Tyr Arg Asp Met 
325 



90 

Glu 2ys Ala Thr 

105 

Asn Thr Glu Gly 



Leu Glu Gly Gin 
140 

Gin Gin Leu Cys 
155 

Pro Gly Phe Thr 
170 

Glu Cys Glu Thr 
135 

GLy Ser Phe lie 



Gly lie His Cys 
220 

Cys Gin His Glu 
235 

Pro Pro Gly Tyr 
250 

Asn Glu Cys Glu 
2 b 5 

Tvr Asn Leu Gin 



Glu Pro Tyr Leu 
3C 0 

His Thr Ser Cys 
3 15 

Asp Val Val Ser 
3 3 0 




95 

Asp Ser His Gin 
110 

Sly Tyr Thr Oy s 
125 

Cys Leu Asp lie 



Ala Asn Val Pro 
160 

Leu Asn Asp Asp 
175 

Glu Asn Pro Cys 
190 

Cys Arg Cys Asp 
2 05 

Ser Asp Met Asp 



Cys Val Asn Gin 
240 

Val Leu Leu Asp 
255 

His Arg Asn His 
270 

Gly Gly Phe Lys 
285 

Leu lie Gly Glu 



Arg Asp Gin Pro 
32 0 

Gly Arg Ser Val 
335 



Pro Ala Asp He Phe Gin Met Gin Ala Thr Thr Arg Tyr Pro Gly Ala 



340 345 350 

Tyr Tyr lie Phe Gin lie Lys Ser Gly Asn Glu Gly Arg Glu Phe Tyr 
355 360 365 

Met Arg Gin Thr Gly Pro lie Ser Ala Thr Leu Val Met Thr Arg Pro 
370 375 380 

lie Lys Gly Pro Arg Asp lie Gin Leu Asp Leu Glu Met lie Thr Val 
385 390 395 400 

Asn Thr Val lie Asn Phe Arg Gly Ser Ser Val lie Arg Leu Arg lie 
405 410 415 

Tyr Val Ser Gin Tyr Pro Phe 
420 



<2 10> 5 
<211> 1269 
<2 12> DNA 

<213> Mus musculus 
<400> 5 

cagtgcacaa acggctttga cctggaccgc cagtcaggac agtgtctaga tattgatgaa 60 

tgccggacca tccctgaggc ttgtcgtggg gacatgatgt gtgtcaacca gaatggcggg 120 

tatttgtgca tccctcgaac caacccagtg tatcgagggc cttactcaaa tccctactct 180 

acatcctact caggcccata cccagcagcg gccccaccag taccagcttc caactacccc 240 

acgatttcaa ggcctcttgt c t gccgct tt gggtatcaga tggatgaagg caaccagtgt 300 

gtggatgtgg acgagtgtgc aacagactca caccagtgca accctaccca gatctgtatc 360 

aacactgaag gaggttacac ctgctcctgc accgatgggt actggcttct ggaagggcag 420 

tgcctagata ttgatgaatg tcgctatggt tactgccagc agctctgtgc aaatgttcca 480 

ggatcctatt cctgtacatg caaccctggt ttcaccctca acgacgatgg aaggtcttgc 540 

caagatgtga acgagtgcga aactgagaat ccctgtgttc agacctgtgt caacacotat 600 

ggctctttca tctgccgctg tgacccagga tatgaacttg aggaagatgg cattcactgc 660 

agtgatatgg acgagtgcag cttctccgag ttcctctgtc aacacgagtg tgtgaaccag 720 

ccgggctcat actt:tgctc g:gc:ctcca gg:tacgt-:c tgttggatga taaccgaagc 780 

tg:caggata tcaatgaatg tgagcaccga aa:cacacgt gta:ctcact gcagacttgc 840 

tacaarctac aagggggctt caaatgtatt ga tcccatoa gctgtgagga gccttatctg 900 

ctgattggtg aaaaccgctg tatgtgtcct gctgagcara ccagctgcag agaccagcca 960 

ttcaccatcc tgtatcggga catggatgcg gtgtcaggac grtccgttcc tgccgacatc 1020 

ttocagatgc aagcaacaac ccgataccct ggtgcctatc acattttcca gatcaaatct 1080 

ggcaacgagg gtcgagagtt ctatatgcgg caaacagggc ctatcagtgc caccctggtg 1140 

atgacacgcc ccatcaaagg gcctcgggac atccagctgg acttggagat gatcactgtc 1200 

aacactgtca tcaacttcag aggcagctcc gtgatccgac tgcggatata tgtgtcgcag 1260 

tatccgttc 1269 



9 



: 10 > 5 
:n.. 1383 

] 1 2 : ■ D T J A 

! 1 3 ■• Mus muscu 1 us 
< 4 0 0 > 6 

atggga::cta gaagt t t cga gccaatgcac agtggactct gcagacagag acgcatgata 60 

:tca:tgtta ccatcttggc actctggctt ccacatcctg ggaatgcaca gcagcagtgc 120 

acaaacggct ttgacctgga ccgccagtca ggacagtgtc tagatattga tgaatgccgg 180 

ac:atc:ctg aggcttgtrg tggggacatg atgtgtgtca ac:agaatgg cgggtatttg 240 

cgcarccctc gaaccaaccc ag:gta:cga gggccttact caaatcccta ctctacatcc 300 

tiactcaggcc catacccagc ag:ggcccca ccagtaccag cttccaacta ccccacgatt 360 

t.caaggcctc ttgtctgccg ctttgggtat cagatggatg aaggcaacca gtgtgtggat 420 

gtggacgagt gtgcaacaga ctcacaccag tgcaacccta cccagatctg tatcaacact 48 0 

gaaggaggtt acacctgctc ctgcaccgat gggtactggc t tctggaagg gcagtgccta 54 0 

gatatrgatg aatgtcgcta tggttacrgc cagcagctct gtgcaaatgt tccaggatcc 600 

tattcctgta catgcaaccc tggtttcacc ctcaacgacg atggaaggtc ttgccaagat 660 

gtgaacgagt gcgaaactga gaatccctgr: gttcagacct gtgtcaacac ctatggctct 720 

:tcacccgcc gctgtgaccc aggatatgaa cttgaggaag atggcattca ctgcagtgat 780 

-gg^cgagt gcagcttctc cgagttcct : tgtcaacacg agtgtgtgaa ccagccgggc 840 

:catac:tct gctcgtgccc tccaggctac gtcctgttgg atgataaccg aagctgccag 900 

gatatcaatg aatgtgagca ccgaaaccac acgtgtacct cactgcagac ttgctacaat 960 

ctacaagggg gcttcaaatg tartgatccc atcagctgtg aggagcctta tctgctgatt 1020 

ggtgaaaacc gctgtatgtg tcctgctgag cacaccagct gcagagacca gccattcacc 1080 

atcctgtatc gggacatgga tgtggtgtca ggacgctccg ttcctgctga catcttccag 1140 

atgcaagcaa caacccgata ccctggtgcc tattacattt tccagatcaa atctggcaac 1200 

gagggtcgag agttctatat gcggcaaaca gggcctatca gtgccaccct ggtgatgaca 1260 

cgccccatca aagggcctcg ggacatccag ctggacttgg agatgatcac tgtcaacact 1320 

gtcat.caact tcagaggcag ctccgtgatc cgactgcgga tatatgtgtc gcagtatccg 1380 

itc 1383 



< 2 1 0 > 7 

•:2 11> 2429 

,212:- DNA 

c213> Mus musculus 

■ : 2 2 0 

-:22 3> Clone mouse A5 5b derived from Day 13 mouse 
embryonic heart 

■:22 0 > 

■:22 1> CDS 

•:222: (2 32) . . U614) 



s i g_pept i de 
i 2 3 2 ■ . . i 3 3 9 



< 2 2 0 > 

mat_pept ide 
:34Q: . . H6H 



:agcatctcg agagaggcag cagacaacct ctctaggtca tttctctttc tttttggaaa 60 

gggcagcaac gttgtgcgca gtttataaaa tatcacacta catgtttttt aaatttggga 120 

gactgctgac tacggcacca gcaattgctt tgctgcgacg gctgtgagac aagcagaagt 180 

-tccgaacac ttctgtctgc gtttgctcta tgtgtgtgat ttacagaggg a atg gga 237 

Met Gly 
-35 

cct aga agt ttc gag cca atg cac agt gga etc tgc aga cag aga cgc 285 
Pro Arg Ser Phe Glu Pro Met His Ser Gly Leu Cys Arg Gin Arg Arg 

-30 -25 -20 

atg ata etc act gtt acc ate ttg gca :tc tgg ctt cca cat cct ggg 333 
Met lie Leu Thr Val Thr lie Leu Ala Leu Trp Leu Pro His Pro Gly 

-15 -10 -5 

aat gca cag cag cag tgc aca aac ggc ttt gac ctg gac cgc cag tea 3 81 
Asn Ala Gin Gin Gin Cys Thr Asn Gly Phe Asp Leu Asp Arg Gin Ser 
-11 5 10 

gga cag tgt eta gat att gat gaa tgc egg acc ate cct gag get tgt 429 
Gly Gin Cys Leu Asp He Asp Glu Cys Arg Thr He Pro Glu Ala Cys 
15 20 25 30 

c 9t ggg gac atg atg tgt gtc aac cag aat ggc ggg tat ttg tgc ate 477 
Arg Gly Asp Met Met Cys Val Asn Gin Asn Gly Gly Tyr Leu Cys He 
35 40 45 

cct cga acc aac c:a gtg tat cga ggg cct tac tea aat ccc tac tct 525 
Pro Arg Thr Asn Pro Val Tyr Arg Gly Pro Tyr Ser Asn Pro Tyr Ser 

5 0 5 5 6 0 

a:a tec tac tea ggc cca tac cca gca gcg gec cca cca gta cca get 57 3 
Th r Ser Tyr Ser G 1 y P r o Ty r Pro Ala Ala Ala P ro P r o "7a 1 Pro Ala 
6 5 ^ 0 7 5 

trc aac tac ccc a eg att tea agg ret ctt gtc tgc eg: ttt ggg tat 62 1 
Ser Asn Tyr Pro Thr He Ser Arg Pro Leu Val Cys Arg Phe Gly Tyr 

80 85 93 



cag atg gat gaa ggc aa: rag tgt gtg gat gtg gac gag tgt gca aca 669 

31 n Met Asp 31 u Gly Asn Gin 3ys Va 1 Asp Val Asp 31 u Cys Ala Thr 

95 103 135 110 

gac tea :ac rag aac ::t acc rag at: tgt ate aa: act gaa gga 717 

Asp Ser His 31 n 2ys Asn Pro Thr 31n lie Cys lie Asn Thr Glu -3ly 

115 12 0 125 

ggt tac acc tgc trc tgc arc gat ggg tat t gg ett etg gaa ggg cag 765 

31 y Tyr Thr 3ys Ser 2ys Tnr Asp 31 y Tyr Trp Leu Lea Glu Gly Gin 

130 135 140 

tgc eta gat att gat gaa tgt cgc tat ggt tac tgc cag cag etc tgt 813 

Cys Leu Asp He Asp Glu Cys Arg Tyr 31 y Tyr Cys Gin Gin Leu Cys 

145 150 155 

gca aat gtt cca gga tec tat tec tgt aca tgc aac cct ggt ttc acc 861 

Ala Asn Val Pro Gly Ser Tyr Ger Cys Thr Cys Asn Pro Gly Phe Thr 

160 165 170 

etc aac gac gat gga agg tct tgc eaa gat gtg aac gag tgc gaa act 909 

Leu Asn Asp Asp Gly Arg Ser Cys Gin Asp Val Asn Glu Cys Glu Thr 

175 180 185 190 

gag aat ecc tgt gtt rag acc tgt gtc aac acc tat ggc tct ttc ate 957 

Glu Asn Pro Cys Val Gin Thr Cys Val Asn Thr Tyr Gly Ser Phe lie 

19 5 2 0 0 2 0 5 

tgc cgc tgt gac cca gga tat gaa ctt gag gaa gat ggc att cac tgc 1005 

Cys Arg Cys Asp Pro Gly Tyr Glu Leu Glu Glu Asp Gly lie His Cys 

210 215 220 

agt gat atg gac gag tgc age ttc tec gag ttc etc tgt eaa cac gag 1053 

Ser Asp Met Asp Glu 2ys Ser Phe Ser Glu Phe Leu Cys Gin His Glu 

225 230 235 

tgt gtg aac cag ccg ggc tea tac ttc tgc teg tgc cct cca ggc tac 1101 

2ys Val Asn Gin Pro Gly Ser Tyr Phe Cys Ser Cys Pro Pro Gly Tyr 

240 245 25 0 

gtc ctg ttg gat gat aac cga age tgc cag gat ate aat gaa tgt gag 1149 

Val Leu Leu Asp Asp Asn Arg Ser Cys Gin Asp lie Asn Glu Cys Glu 

255 260 265 270 

:ac cga aac cac acc cgt acc tea ctg cag act tgc tac aat eta :aa 119" 

His Arg Asn His Thr Cys Thr Ser Leu Gin Thr Cys Tyr Asn Leu Gin 

2^5 28 3 285 



999 99 c ttc aaa tgt att gat ccc ate age tgt gag gag cct tat ctg 1245 
Gly Gly Phe Lys Cys lie Asp Pre lie Ser Cys Glu Glu Pro Tyr Leu 
290 295 30 0 



ctg att ggt gaa aa: cgc tgt atg tgt cct get gag cac acc age tgc 
Leu lie Gly Glu Asn Arg Cys Met Cys Pro Ala Glu His Thr Ser Cys 
305 310 315 



12 93 



aga gac eag cca ttc acc ate ctg tat egg gac atg gat gtg gtg tea 1341 

Arg Asp Gin Pro Phe Thr lie Leu Tyr Arg Asp Met Asp Val Va 1 Ser 

320 325 330 

gga cgc tec gtt cct get gac ate ttc eag atg :aa gca aca acc ega 1389 

Gly Arg Ser Val Pro Ala Asp lie Phe Gin Met Gin Ala Thr Thr Arg 

335 340 345 350 



tac cct ggt gee tat tac att ttc eag ate aaa tct ggc aac gag ggt 
Tyr Pro Gly Ala Tyr Tyr lie Phe Gin lie Lys Ser Gly Asn Glu Gly 
355 360 365 



1437 



ega gag ttc tat atg egg caa aca ggg cct ate agt gee acc ctg gtg 
Arg Glu Phe Tyr Met Arg Gin Thr Gly Pro lie Ser Ala Thr Leu Val 
370 3 75 380 



1485 



atg aca cgc ccc ate aaa ggg cct egg gac ate cag ctg gac ttg gag 
Met Thr Arg Pro lie Lys Gly Pro Arg Asp lie Gin Leu Asp Leu Glu 
3 85 390 395 



1533 



atg ate act gtc aac act gtc ate aac ttc aga ggc age tec gtg ate 1581 

Met lie Thr Val Asn Thr Val lie Asn Phe Arg Gly Ser Ser Val lie 
400 405 410 

ega ctg egg ata tat gtg teg cag tat ccg ttc tgagcctctg getaaggect 1634 

Arg Leu Arg lie Tyr Val Ser Gin Tyr Pre Phe 

4 15 420 425 



rtgacactgc ctttcaccag cacegaggga egggaggaga aaggaaacca gcaagaatga 1694 

gagegagaca gaeattgeae ctttcctgct gaatatctcc tgggggcatc agectagcat 1754 

ettgacccat atetgtacta ttgcagatgg tcactetgaa ggacaccctg ccctcagttc 1814 

etatgatgea gttatccaaa agtgttcatc ttagcccctg atatgaggtt gccagtgaet 1874 

ettcaaagee ttecatttat ttceatcgtt ttataaaaaa gaaaatagat tagatttget 1934 



ggggtatgag tcetcgaagg ttcaaaagac tgagtggctt gctctcacct cttcctctec 1994 



ttcctccatc tcttgctgca ttgctgcttt gcaaaagtc: tcatgggctc gtgggaaatg 2054 

ctgggaatag ctagtttgct tcttgcatgt tctgagaagg :tatgggaac acaccacagc 2114 

aggatcgaag gtttttatag agtctatttt aaaatracat rtggtatttt cagcataaaa 2174 

gaaattttag ttgtctttaa aatttgtatg agtgtttaac cttttcttat tcattttgag 2234 

get tct taaa gtggtagaat tccttccaaa ggectcagat acatgttatg ttcagtcttt 2294 

ccaacctcat cctttcctgc atcttagccc agtttttacg aagacccctt aatcatgett 2354 

tnttaagagt ttttacccaa ctgcgttgga agacagagg: atccagactg attaaataat 2414 

tgaagaaaaa aaaaa 2429 



< 2 1 0 > 8 
<211> 461 
<212> PRT 

<213> Mus musculus 

<223> Clone mouse A55b derived from Day 13 mouse 
embryonic heart 

■ :400;> 8 

Met Gly Pro Arg Ser Phe Glu Pro Met His Ser Gly Leu Cys Arg Gin 
-35 -30 -25 

Arg Arg Met lie Leu Thr Val Thr lie Leu Ala Leu Trp Leu Pro His 

-20 -15 -10 -5 

Pro Gly Asn Ala Gin Gin Gin Cys Thr Asn Gly Phe Asp Leu Asp Arg 
-11 5 10 

Gin Ser Gly Gin Cys Leu Asp lie Asp Glu Cys Arg Thr lie Pro Glu 
15 20 25 

Ala Cys Arg Gly Asp Met Met Cys Val Asn Gin Asn Gly Gly Tyr Leu 
30 35 40 

Cys lie Pro Arg Thr Asn Pro Val Tyr Arg Gly Pro Tyr Ser Asn Pro 
45 50 55 6 0 

Tyr Ser Thr Ser Tyr Ser Gly Pro Tyr Pro Ala Ala Ala Pro Pro Val 
65 "7 0 ^5 

Pro Ala Ser Asn Tyr Pro Thr lie Ser Arg Pro Leu Val Cys Arg Phe 
8 0 8 5 9 0 



31 y Tyr 31 n Met 
95 

Ala Thr Asp Ser 
110 

31 u 31 y 31 y Tyr 
125 

31 v 3 In 3vs Leu 



Leu Cys Ala Asn 
160 

?he Thr Leu Asn 
175 

3lu Thr Glu Asn 
190 

Phe lie Cys Arg 
205 

His Cys Ser Asp 



His 31 u Cys Val 
240 

Gly Tyr Val Leu 
255 

Cys Glu His Arg 
270 

Leu Gin Gly Gly 
285 

Tyr Leu Leu lie 



Ser Cys Arg Asp 
320 

Ya 1 Ser Gly Arg 
335 




Asp Glu 3ly Asn 



His Gin Cys Asn 
115 

Thr Cys Ser Cys 
130 

Asp T 1 e Asp 3 1 u 
145 

Yal Pro Gly Ser 



Asp Asp Gly Arg 
180 

Pro Cys Yal Gin 
195 

Cys Asp Pro Gly 
210 

Met Asp Glu Cys 
2 2 5 

Asn Gin Pro Gly 



Leu Asp Asp Asn 

260 

Asn His Thr Cys 
275 

Phe Lys Cys lie 
290 

Gly Glu Asn Arg 
305 

Gin Pro Phe Thr 

Ser Yal Pro Ala 
3 4 0 



Gin Cys Yal Asp 



Pro Thr 3in lie 
120 

Thr Asp Gly Tyr 
135 

Cy s Arg Tyr G 1 y 
150 

Tyr Ser Cys Thr 
165 

Ser Cys Gin Asp 



Thr Cys Val Asn 
200 

Tyr Glu Leu Glu 
215 

Ser Phe Ser Glu 
230 

Ser Tyr Phe Cys 
245 

Arg Ser Cys Gin 



Thr Ser Leu Gin 
280 

Asp Pro lie Ser 
295 

Cys Met Cys Pro 
310 

lie Leu Tyr Arg 

325 

Asp lie Phe Gin 




Yal Asp 31 u Cys 

105 

3ys lie Asn Thr 



Trp Leu Leu Glu 
140 

Tyr Cys Gin Gin 
155 

Cys Asn Pro Gly 
170 

Yal Asn Glu Cys 
185 

Thr Tyr Gly Ser 



Glu Asp Gly He 

22 0 

Phe Leu Cys Gin 
235 

Ser Cys Pro Pro 
250 

Asp lie Asn Glu 
265 

Thr Cys Tyr Asn 



Cys Glu Glu Pro 
300 

Ala Glu His Thr 
315 

Asp Met Asp Yal 

330 

Met Gin Ala Thr 
345 



Thr Arg Tyr Pro Gly Ala Tyr Tyr lie Phe 31n He Lys Ser Gly Asn 
_-, 5 0 3 5 5 3 6 C 

3lu Gly Arg 3lu Phe Tyr Met Arg Gin Thr 31y Pro He Ser Ala Thr 
365 3^0 3 75 380 

Leu \ r al Met Thr Arg Pro He Lys Gly Pro Arg Asp He Gin Leu Asp 
385 390 395 

Leu Glu Met He Thr Val Asn Thr Val He Asn Phe Arg Gly Ser Ser 
400 405 410 

Val He Arg Leu Arg He Tyr Val Ser Gin Tyr Pro Phe 
415 420 425 



■:210> 9 
•;211> 423 
,:212 PRT 

■:2 13> Mus mus cuius 

■:4 0 0 > 9 

Gin Gys Thr Asn Gly Phe Asp Leu Asp Arg Gin Ser Gly Gin Cys Leu 
15 10 15 

Asp He Asp Glu Gys Arg Thr He Pro Glu Ala Cys Arg Gly Asp Met 
20 25 30 

Met Cys Val Asn Gin Asn Gly Gly Tyr Leu Cys He Pro Arg Thr Asn 
35 40 45 

Pro Val Tyr Arg Gly Pro Tyr Ser Asn Pro Tyr Ser Thr Ser Tyr Ser 
50 55 60 

Gly Pro Tyr Pro Ala Ala Ala Pro Pro Val Pro Ala Ser Asn Tyr Pro 
65 70 75 80 

Thr He Ser Arg Pro Leu Val Cys Arg Phe Gly Tyr Gin Met Asp Glu 
85 90 95 

Gly Asn Gin Cys Val Asp Val Asp Glu Cys Ala Thr Asp Ser His Gin 
100 105 110 

Cys Asn Pro Thr Gin lie Cys He Asn Thr Glu Gly Gly Tyr Thr Cys 
115 12 0 12 5 



Ser Cys Thr Asp 3ly Tyr Trp Leu Leu 3lu 3ly Gin Cys Leu Asp lie 
130 135 140 

Asp Glu Cys Arg Tyr Gly Tyr Cys 31 n 31 n Leu 3ys Ala Asn Val Pro 
145 150 155 160 

Gly Ser Tyr Ser 3ys Thr Cys Asn Pro Sly Phe Thr Leu Asn Asp Asp 
165 170 175 

Gly Arg Ser Cys 3ln Asp Val Asn Glu Cys 3lu Thr Glu Asn Pro Cys 
180 185 190 

Val Gin Thr Cys Val Asn Thr Tyr Gly Ser Phe He Cys Arg Cys Asp 
195 200 2 05 

Pro Gly Tyr Glu Leu Glu Glu Asp Gly He His Cys Ser Asp Met Asp 
210 215 220 

Glu Cys Ser Phe Ser Glu Phe Leu Cys Gin His Glu Cys Val Asn Gin 
225 230 235 240 

Pro Gly Ser Tyr Phe Cys Ser Cys Pro Pro Gly Tyr Val Leu Leu Asp 
245 250 255 

Asp Asn Arg Ser Cys Gin Asp He Asn Glu Cys Glu His Arg Asn His 
260 265 270 

Thr Cys Thr Ser Leu Gin Thr Cys Tyr Asn Leu Gin Gly Gly Phe Lys 
275 280 285 

Cys He Asp Pro lie Ser Cys Glu Glu Pro Tyr Leu Leu He Gly Glu 
290 295 300 

Asn Arg Cys Met Cys Pro Ala Glu His Thr Ser Cys Arg Asp Gin Pro 
305 310 3 15 320 

Phe Thr He Leu Tyr Arg Asp Met Asp Val Val Ser Gly Arg Ser Val 
325 330 33 5 

Pro Ala Asp He Phe Gin Met Gin Ala Thr Thr Arg Tyr Pro Gly Ala 
340 3 45 350 

Tyr Tyr He Phe Gin He Lys Ser Gly Asn Glu Gly Arg Glu Phe Tyr 
355 360 3 65 



Met Arg Gin Thr Gly Pro He Ser Ala Thr Leu Val Met Thr Arg Pro 
3^0 375 380 



lie Lys Gly Pre Arg 
385 

Asn Thr Va 1 He Asn 
405 

Tyr Val Ser Gin Tyr 
420 




Asp lie 31 n Leu Asp Leu 
390 395 

Phe Arg 31 y Ser Ser Val 
4 10 

Pro Phe 




Glu Met He Thr Val 
400 

lie Arg Leu Arg He 
415 



-210 
< 2 1 1 
<212 



10 

1269 
DNA 



<213r- Mus musculus 
<400:- 10 

:agtgcacaa aeggctttga cctgga:cgc cagtcaggac agtgtctaga tattgatgaa 60 

tgccggacca tccctgaggc ttgtcgtggg gacatgatgt gtgtcaacca gaatggcggg 120 

tatttgtgra tccctcgaac raacccagtg tatcgagggc cttactcaaa tccctactct 180 

acatcctact caggcccata cccagcagcg gccccaccag taccagcttc caactacccc 240 

acgatttcaa ggcctcttgt ctgccgcttt gggtatcaga tggatgaagg caaccagtgt 300 

gtggatgtgg acgagtgtgc aacagactca caccagtgca accctaccca gatctgtatc 360 

aacactgaag gaggttacac ctgctcctgc accgatgggt actggcttct ggaagggcag 420 

tgectagata ttgatgaatg tcgctatggt tactgccagc agctctgtgc aaatgttcca 480 

ggatcctatt cctgtacatg caaccctggc ttcaccctca acgacgatgg aaggtcttgc 540 

caagatgtga aegagtgega aactgagaat ccctgtgttc agacctgtgt caacacctat 600 

ggctctttca tctgccgctg tgacccagga tatgaacttg aggaagatgg cattcactgc 660 

agtgatatgg acgagtgcag cttctccgag ttcctctgtc aacacgagtg tgtgaaccag 720 

ccgggctcat acttctgctc gtgccctcca ggctacgtcc tgttggatga taaccgaagc 780 

t:gccaggata tcaatgaatg tgagcaccga aaccacacg: gtacctcact geagacttge 840 

tacaatctac aagggggctt caaatgtatt gatcccatca gctgtgagga gecttatctg 900 

ctgattggtg aaaaccgctg tatgtgtccn gctgagcaca ccagctgcag agaccagcca 960 

ttcaccatcc tgtatcggga catggatgtg gtgtcaggac gctccgttcc tgetgacate 1020 

ttccagatgc aagcaacaac ccgataccct ggtgcctatt acattttcca gatcaaatct 1080 

ggcaacgagg gtcgagagtt etatatgegg caaacagggc ctatcagtgc caccctggtg 1140 

atgacacgcc ccatcaaagg gcctcgggac atccagctgg acttggagat gatcactgtc 1200 

aacactgtca tcaacttcag aggcagctcc gtgatccgac tgeggatata tgtgtcgcag 1260 

tatcogttc 1269 



:10:- 11 

:il> 3 5 

: 12 ::■ DNA 

: 1 3 : ■ Artificial Sequence 

12 0 :> 

:2 3> Description of Artificial Sequence: Primer 



18 



<400- 11 

:gatigaatt ctagacctgc ctcgagnnnn nnnnn 35 



■:210- 12 

:211:- 27 

:212;. DNA 

■;213;- Artificial Sequence 
;22 0 :■ 

:223:- Description of Artificial Sequence: mA5 5 Rl Primer 



■:400 > 12 

cgtttgtgca ctgctgctgt gcattcc 



27 



